Identification and evaluation of a new tumor cell-binding peptide, FROP-1.
Peptides are useful tools for the targeted delivery of radionuclides or chemotherapeutic drugs to their site of action within an organism. Given that the peptide receptor is overexpressed at the tumor, therapeutically active doses can be delivered to the tumor with reduced side effects. Because currently known peptides are restricted to a small number of tumors, new molecules and their corresponding receptors have to be identified to enlarge the spectrum of malignancies that can be diagnosed or treated using tumor-targeting peptides. A 12-amino-acid peptide phage display system was applied to identify a new peptide binding to follicular thyroid carcinoma cells. The properties of the radiolabeled peptide were assessed in binding, competition, and internalization experiments in a variety of tumor cell lines including FRO82-2 and MCF-7 cells, and the pharmacokinetic behavior of the radiolabeled peptide was evaluated in tumor-bearing mice. Peptide stability was studied in human serum. After 5 selection rounds, the new peptide, FROP-1 (EDYELMDLLAYL), was identified. It showed binding to follicular thyroid carcinoma as well as anaplastic thyroid carcinoma, mammary carcinoma, cervix carcinoma, prostate carcinoma, and cell lines derived from head and neck tumors, and low affinity could be observed to control cells such as human umbilical vein endothelial cells or immortalized keratinocytes. In MCF7 cells, 78% and 86% of the bound activity was internalized after 10 and 60 min of incubation, respectively. Stability experiments in human serum showed the appearance of a degradation product after 15 min. Tumor uptake of the radioactive labeled peptide increased for 45 min in nude mouse models, reaching an accumulation level of approximately 3.6 percentage injected dose (%ID)/g for FRO82-2 tumors or approximately 3.8 %ID/g for MCF-7 tumors. The target of FROP-1 is most likely a molecule found generally in tumors, making this peptide highly attractive for diagnostic or therapeutic applications. However, modifications are needed to increase stability and affinity.